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(54) Laminated glass and automobile employing It 



•(57) A laminated glass comprising, a plurality of 
glass sheets laminated one on anotherwlth an Interllner 
provided between the respective adjacent glass ghssts, 
characterized (n that said laminated glass has at least 
a first region and a second region, as viewed from the 



Trent, and atthe second region, said laminated glass has 
an Infrared transmlttance higher than the Infrared trans- 
mlttanoe at the first region. 
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Description ITq ultraflne particles Is increased' to Increase the 

shielding performance against lights with wavelengths 

[0001] The presentlnventlon relates to a laminated within the near Infrared ray region, troubles In various 

glass 'find an automobile employing aystems eit)pl6ylng. Irifrared data communication, are 

[0002] ■ in recent years, it has become common to use 1 . $ .likely to occur. 

en Infrared shielding window glass as a window glass [0007] For example, in recent years, vies (Vehicle In- 
fer an automobile for the purpose of suppressing a tern- formation and Communication System) employing an 
perature Increase In the automobile* and reducing the optical beacon has been widely used In Japan. This is 
cooling load. As a conventional Infrared shielding win- a system to prevent traffic jam, etc., by communicating 
dow glass, a thin film-attaohed glass plats Is used whioh 10 traffic Information oolleoted by an information center to 
Is prepared by laminating a thin film of various metal or each automobile end at the same time communicating- 
metal oxide on the surface of a glass plate, whereby by information on the automobile side to the Information 
the function of such a film, a solar radiation energy en- center. Speolf losilly. Infrared data communication Is oar- 
terlng Into the car oan be substantially raduoed, ried out In both directions between a device Installed at 
[0003] However, the above thin film has olaotrleal con- f 5 the road stele (hereinafter referred to as a road side an- 
duotivJty, andlttendsto reduce radlowave transmlttance tenna) and a'devlce Installed in an automobile (Herein- 
of a window glass and thus Is likely to bring about atrou- after referred to a.8 an In-vehlble device), 
ble In the function of an antenna for a radlp, TV or QP$ ' [0008] Further, a keyless entfy Is a system to carry out 
(Global Positioning System) provided on the Window opening and closing a door lock by sending an Infrared 
glass. Such an antenna Is prepared by a circuit pattern *o signalto a light receptor in an automobile fciy Using a light 
(such as a sintered body of a conductive ceramic paste) emitter which the owner of the automobile has, Thus, in 
printed on the ihside of e,g, a rear window glass. There- order to letsuch a system operate normally, the window 
fore, In orderfor the printed pattern to maintain the funb- glass Is required to have an infrared transmlttafice. Par- 
tion as an antenna, the window glass is required to have tloulariy for such a system, an Infrared light having a 
a high radlowaVe .transmlttanoe, Us wavelength' of abbut 850 nm (a employed. 
[0004] To solve such a problem,, JP-A-b-269279 pro- [000g] Accordingly, a window glass for an automobile 
poses a laminated glass for shielding Infrared rays while Is required to havea nature to let an Infrared light havlrig 
securing the radlowave transmlttanoe. This laminated' a wavelength of about B60 nm permeate sufficiently, 
glass has an interllner having functional fine particles However, addition of |TO pbwder for heat shielding 
having a partlole size of at most 0.2 ^im incorporated ao serves not only to shield an infrared light having a wave- • 
and dispensed therein end is said to be able to shield length In the vicinity of from 1 ,000 nm to 2,000 nm'but 
Infrared rays and to reduce radlowave reception dlfftaul- also to shield an Infrared light having a wavelength of 

about B60 nm, whereby there has been a problem that 

[0008] For example, J F*nA-B-2g9278 dieoloses, as Ex- the Infrared data communication tends to be difficult, 

ample 8, a laminated glass prepared by sandwlohlngbei 35 pjQlO] It Is an object of the present Invention to solve 

tWeen glass sheets an Interllner prepared by adding 7 such a problem of tha prior art and to provide a laminat- 

g of DIDP (dllsodecyl phthalate) having 20 wt% of ITO ad glass which shields an Infrared light having a wave- 

ultrafine particles (particle size: at most 0.1 pm) Inoor- length of at least 1 ,000 nm which causes an Increase of 

porated and dispersed therein and 98 g of usual DIDP, . 'the tnterlortemperature, and which permits permeation 

to 823 g of a PVB resin. Namely, a laminated glass is 40 0 f an Inffared light having a wavelength of about 860 nm 

dlsolosed wherein a dear glass sheet having a thick- • useful for Infrared data oornmunlQatfonj and to provide 

ness of 2 mm and a grew glass sheet having a thick- an automobile employing such a laminated glass, 

neas of 2 mm are bonded by an Interllner having ITO , [C011] To accomplish this object, the present Inven- 

ultraflna particles Incorporated and .dispersed therein tlon provides a laminated glass comprising a plurality of 

(corresponding to an interllner having about 0,3 45, glass sheets laminated-one on another with an Interllner 

(H0,2x7+(7+95+323)xl00) part by mass of 'ITO uh provided between tfia respective adjacent glass sheets,, 

traflne particles Incorporated to 100 parts by mass as , characterized in that said laminated glass has at least 

the totalmass of the interllner). ThlB laminated glass has a first region and a second region, as viewed from the 

a sufficient solar radiation* transmlttanoe and at the front, and attheseoond region, said laminated glass-has 

same time has realized a low haze, suoh that its solar so an infrared transmlttanoe hlgHerthan the Infrared trans- 

radlatlon transmlttanoe Ts Is 42.0%, and the haze H is mittance at the first region. 

at a level of 0.2%, - , poi2] In a preferred embodiment, the visible light 

. [OOOS] However, In this Example 6, the content of ITO transmlttanoe of sa|d laminated glass at the second re- 

uitrsflne partloles Is small, whereby transmlttance of . gion )s lower than the visible light tranamlttanoe "of said 

near Infrared rays can not be adequately suppressed, ss laminated glass at the first region, 

thus leading to an Increase of the surfaoe temperature [0013] Still further, tht? present Invention provides an, 

of acarlnterlorseat or asteerlng Wheel and an Increase automobile provided with said laminated glass and pn 

of the Interior temperature. Further, If the proportion of in-vehlole device for Infrared data communication with 
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an external device via the second region., 
[0014] In the accompanying drawings; 

HQ. 1 is a front view Illustrating an embodiment of 
the laminated glass of the present Invention. 
FIG, 2 Is a schematic cross-sectional view along 
line IMI' of the laminated glass In FIG, 1 , 
FIG. 3 is a schematic cross-sectional view along 
• line IMP showing another embodiment of the lami- 
nated glass In FIG. 1, 

FIG. 4 Is a view Illustrating an embodiment of. an* 
automobile. 

FIG. 5 Is a echematlo oross-sectlona| view along 
line V-V In FIG. 4, 

FIG. e Is a graph showing an embodiment of the 
spectral transmlttance of a laminated glass. ' 

[001 5] Now, preferred embodiments of the present In- 
vention will be described In detail with reference to the 
drawings.. * 
[0016] FIG. 1 shows an embodiment of the laminated 
glass of the present Invention. As shown in FIG. 1, the 
laminated g I as s.1 has two regions, as viewed from the 
front (the first region 1 A and the second region 1 B which 
are different In the Infrared transmlttance), The shape 
and position of the second region 1 B may be suitably 
. set, and another region having an Infrared transmlttanoe 
different from the first and second regions, may further 
be provided. 

[0017] FIG, 2 shows a schematic cross-sectional view 
along line II-IMn HG, 1. The laminated'glass 1 Is pre- 
pared by pressing two glaassheets 11aand 11bsand- 
■wlchlng an interilner 12, In an autoclave- and press- 
bonding -them to be Integral. The interllneM 2 Is made 
of e.g. an organic resin film of a polyvinyl butyral type or 
an etbyiene/vlnyl acetate copolymer type. Further, the 
interilner 12 Is prepared so that the Infrared transmit- 
tance Is mutually different as between the first region 1 A 
and the second region 1 B, 

[0018] At the first region 1 A, the interilner 1 2 consists 
of a single I ayer (a shielding layer 21 ) , and at the second 
region 1B, the Interilner 12 hes a three layered structure 

• having another organic resin layer (a'non-shieldlng layer 
22) Inserted In the shielding layer 21 extending from the 
first region 1A, At the first region 1 A, the Interilner 12 
consists of a shielding layer 21 having Infrared shielding 
fine particles with a particle size of at most 0,2 urn (pref- 
erably from 0.001 to 0.15 urn)' Incorporated and dis- 
persed in the abofce-mentloned organlo resin film. At the 
second region 1B, the Interilner 12 has a construction 
such that a non-shielding layer 22 containing substan- 
tially no infrared shielding fine particles is sandwiched 
between two shielding layers 21. Accordingly, at the 
second region 1B, the content of infrared shieldlng-fine 
partlclss is smaller than at the first region 1 A, whereby 
the Infrared transmlttanoe atthefiret region 1 A is smaller 
than the Infrared transmtttance at the second region 1B. 

• Atthe second region 1 8, the thicknesses of the respec- 



tive layers may be equal or different. 
Shielding layer 21 

s [001 9J The shielding l&yer 21 Is one having Infrared 
.shielding fine particles having a particle size of al most 
0,2 \lw (preferably from 0.15 to O.OOVfim) Incorporated 
and dispersed In the above-mentioned material for the 
interilner 12. The material for the Infrared shielding fine 
10 partloles may, for example, be fine particles made of a 
metal, an oxide, a nitride or a sulfide of. Sn, Ti, SI, Zn, 
Zr, Fe, Al, Cr, Co f Ce, In, Nl, Ag, Cu ( Ft, Mn, Ta, W, V or 
Mo, or a doped product having Sb or F doped thereto. 
These fine particles may be used atone or as acompos- 
1 3 Ite. It is particularly effective to employ a mixture having 
a single product or a composite of such fine particles 
mixed with an organic resin, ora coated product having 
a single product or a composite of such fine partloles 
coated with an organic resin, to obtain various proper- 
*0 ties required for a window glass for an automobile. 
[0020] Further, It Is preferred to employ at least one 
of antimony-doped tin oxide (ATO) fine partloles and tin- 
doped Indium oxide (ITO) fine particles, Both ATO fine 
particles and ITO fine particles are excellent in infrared 
25 shielding properties, and their amount to be Incorporat- 
ed to .the interlinear may be small. When ATO fine parti- 
cles and ITO fine particles are compared, ITO fine par- 
tloles are superior In* the Infrared shielding properties, 
and it Is particularly preferred to employ ITO fine partl- 
so cles as the Infrarad.ahlelding fine particles. 

[O021] Further, It Is preferred that In the shielding layer 
21 , the Infrared shielding fine particles are Inoorporated , 
and blended in a blending ratio of from 0.1 to 1 part by 
mass, more preferably from 0.1 to 0,5 part by mass, per 
3s 1 oo parts by mass of the total mass of the shielding layer 
21 of the Interilner 12, When the blending ratio Is at least 
0.1 part by mass, the desired infrared shielding proper- 
ties can be obtained, and when the blending ratio is pref- 
erably at moat 1 part by mass, more preferably at most 
40 0.5 part by 'mess, the haze of the laminated glass can 
be controlled at a low level, and the appearance of the 
, laminated glass can be made good. . • 

[0022] In the foregoing, reference !s made to a case 
wherein infrared shielding fine particles are incorporat- 
es ad to the Interilner 1 2 to form ashleldlng layer 21 . How- 
ever, -it is possible to employ one having an Infrared 
shielding film formed on an organic resin film. For ex- 
ample, one having a heat ray reflecting film disclosed In 
J P-A-11 -352314 sandwiched between two polyvinyl bu- 
ss tyral films, may be used as an Interilner 12, Further, In* 
stead of imparting infrared shielding properties to an In- 
terilner, a laminated glass having an Infrared shielding 
film formed on the surface of a glass sheet (especially 
on the side whloh Is In oontact with the Interilner), may 
ss be used. 
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Laminated glass 1 
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Non-shleldlng layer 22 

£oq?3]. On the other hand, the non-shleldlng layer 22 
consists essentially of the above-described material tor, 
the Interllner 12 and contains no or substantially no Ih- 
• fared shielding fine particles. "This hon*shleld!ng layer 
22 may be odorless transparent or may be colored with 
a dye (suoh as an azo dye or an anthraqulnone dye) or 
a colorant such as a pigment (an organic type or an In- 
organlotype), When the non*shleldlng Iayer22 is color- 
ed, the second region 1 B can be used as a shade band 
for a front glass of an automobile. A shade band Is a 
oolored region of a atrip form provided along the upper 
side of the front glass and [a designed to reduce solar 
radiation of a visible light region entering Into the oar so 
that the driver will be protected from glare of solar radi* 
atlon* eto. 

* 

Shade band 

. [0024] Further, It Is advisable that among the layers 
constituting the second region, at least one layer (the 

• non-shleldlng Iayer22 In FIG, 2) other than the shielding 
layer, Is colored-, and this colored region Is- employed as 
a shade band, The Infrared shielding properties at this 
seoond region 1B are poor as oompared with the Infra- 
red shielding properties at the first region 1 A, However, 
by coloring the second region 1 B, the visible light trans- 
mfttanoe oan be oontrolled to be low, Aa a result, the 
solar radiation transmlttance of the laminated glass 1 as 
a whole can bS made low. The visible light transmlttence 
obtained In accordanoe with Jls R3106 qf the second 
region 1 B la preferably lower by at least 5%, particularly 
preferably at least 10%, than the visible tight transmit- 
tance of the first region 1 A, 

[0025] The non-shleldlng layer 22 Is not required to 
be totally free from Infrared shjeldlng fine particles, and 
It maybe adjusted 'so that the bontentof Infrared shield- 
ing fine particles |e smaller than In the shielding layer 
21 , Accordingly, the non-shleldlng. layer 22 may be In 
any one of the states (1) where no, Infrared shleldlngflne 
particles are Incorporated, (&) where Infrared ray shield- 
ing fine particles are Incorporated In an amount of not 
more than 1/10 of the blending ratio bf the Infrared 
shleldlngflne particles In th e shielded layer 2t (the ratio 
of the mass of Infrared shielding fine partloles to the 
mass of the entire Interllner), and (3) where Infrared fay 
shielding ftnfe pertlcles having shielding properties Infe- 
rior to the Infrared shielding fine particles- contained In 
the shielding layer 21, are Incorporated. Further, In a 
case where the non-shleldlng layer" 22 hfia.a multi-lay- 
ered structure, at least one layerthereof may satisfy any 
oneoftheabovestates (1)to (3), However, the condition 
of (2) may not be satisfied If the Infrared tranemlttanoe 
(wavelength region of from 800 to 2,000 nm) of the lam- 
inated glass 1 at the second region 1B, is higher by at 
least 1 % than the Infrared tranemlttanoe at the first re- 
gion 1A. 



[0026] Further, the lemlnated gfass 1 may be a lami- 
nate comprising three or m6re glass sheets and Inter- 

5 liners Interposed'b^tween these glass sheets. In such 
a case, the number of Interllneis-becomes plural, and at 
least one Interllner is required to be an Interllner having 
the above-mentioned first and second regions. Further, 
tile thickness of each of glass sheets to be* used for an 

10 window glass of an automobile Is preferably from 1v2 to 
5 mm, In such a case, the thicknesses of the respective 
•glass sheets may be the same or different from one An- 
other, If the thlokness.es of the respective glass sheets 
are the same, the thickness of each sheet Is preferably 

is from 1 A to 5 mm, more preferably from 1 .7 tb 3 mm. If 
the thicknesses of the respective glass sheets 'are dif- 
ferent, the thickness of a thin glass shest Is preferably 
from 1 ,0 to 6 mm, and the thloknass of a thick glass 
sheet Is. preferably from 1.4 to S mm, More preferably, 

ao the thickness of a thin glass sheet is from 1 .2 to 2.5 rhrfh 
and the thickness of a thick glass shest Is from 2 to 3 
mm. 

[0027] FIG, 3 is a cross-sectional Vtew Illustrating an- 
other embodiment^ the IfrteHlner, As shown in FIO. 3, 

ss at the second region 15, thelnterllnef 12 consists of two 
layers l,e, a shielding layer 21 and a non-shielding layer . 
22. This interllner 12 comprises aflrat region whlbh bbn- ' 
sists of one layer (a shielding layer 21 ). and a seoond 
region which has a layered structure of double layers 

30 (shielding layer2l/non-shlslding layer"22) La*, one layrer 
more than the layer structure of the first regioh. Further,' 
■ a still atnother layer may be added on the surface brlri 
the Interior of the Interllher 12. 

55 Method for producing the Interllner , 

[0026] Now, an embodlmentofthelnethodforprbdCio- 
Ing the Interllner will 'be described. Firstly, Infrared- 
shielding fine particles having a partiofe e'lze bf at most 

4o o.2 jim will be dispersed In a pla4tlo|2er, ehd this plestk 
clzer Is added end dispersed in a r^sln Solution for ah 
Interllner,. followed by mixing end kneading to obtain a 
resin material containing the infrared shielding fine par- 
ticles. Then, this resin material and a resin material Tot 

43 an interllner containing substantially no Irtfrdred shield- 
ing firie particles, are molded Irlto a film by *£,g. extrusion 
molding to obtain an Interllner as shown in FIG, 2 or 3." 
At thqt time, the respective resin materials may sirpUl- 
. taneously be extruslon-rrtblcied, oYfllriie extruslon-mbld- 

so ed separately, may be bonded, to obtain the interllner. 
[0029] To simplify the production' process, It Is pre- 
ferred to simultaneously extrusion mbldlng the respeo- 
tlve resin materials, Further, the Interllner 12 at the flrW 
reglon-1A may be Iprefjaredfcy a single organlo reslh 

ss film, or may be prepared by larhlhatirtg a plurality of films 
hiadeoftheeame material, Further, atthetlrhe of adding 
and dispersing the plastloizer, various additives may be 
' added to the resin solution for fin Interllner. As such ad- 
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dltlves, various pigments, organic ultraviolet absorbers 
and organic Infrared absorbers may, for example, be 
mentioned. As the plastlclzer and the solvent for the res- 
in solution for an Interllner, known materials may be em- 
ployed, 

■[0030] Further, from the viewpoint that the respeotive 
resin materials are preferably simultaneously extrusion- 
molded as mentioned above, and control of the starting 
material at the time of the production Is easy, It is pre- 
ferred that no Infrared shielding fine particles are incor- 
porated In the non-shielding layer 22. 

Automobile 

[0031] FIG, 4 shows a view as looking forward from a 
driver's seat (not shown) of an* automobile employing 
the laminated glass as shown In FIG. 1 . The laminated 
glass 1 as a front glass, has the above-mentioned first 
region 1A and second region 1B which respectively 
have different Infrared transmittances. Between the sec- 
ond region 1 B and a room m!rror35, an in-vehicle device 
33 having an Infrared data communication function Is 
Installed. On a dashboard31 looated this side of the lam- 

, Inated glass 1 # meters 3,4 are installed at a position fac- 
ing the driver's seat Between the meters 34 and the 
driver's seat, a steering wheel 32 Is installed. Further, 
as shown In FIG. 5, a light receiving section 33a and jhe 
second region 1 B are arranged to face each other, and 
the in-vehlcle device 33 Is designed to be capable of 
Infrared data communication with a roadside antenna 
Installed outside the vehicle, via the second region 1 B, 
Further, the In-vehlcle device 33 may be Installed on the 
dashboard 31 or at any other position, so long as the 
light receiving section 33a Is positioned to face a road- 
side antenna (not shown) via the second region 1 B, 
[0032] Here, a preferred embodiment for an automo- 
bile 30 to perform infrared date communication, will be 
described. This automobile 30 is characterized by 
shielding an Infrared tight having a wavelength of 1 ,000 
nm and longer wavelength which Increases the Inside 
temperature, by the first region 1 A and permitting an In- 
frared light having a wavelength of about 850 nm useful 
for Infrared data communication to permeate. In order 
to obtain such effects, with respect to some or all wave- 
length lights In a wavelength range of from 800 to 2,000 
nm, it Is preferred to set the Infrared transmlttance at the 

• second region 1 B to be higher by at least 1% than the 
Infrared transmtttanoe at the first region 1 A. 
[0033] Further, the proportion of the area of the eec- 
ond region to the entire interllner 2 Is preferably from 1 
to 50%. In a case where the thickness of the Interllner 
12 Is substantially equal In the respective regions, the 
total thickness of the shielding layer atthe second region 
1 B becomes thinner than the thickness of the shielding 
layer attheflrst region 1 A, Accordingly, If the area of the 
second region 1B Is too large, It tends to be diffloultto 
obtain a sufficient Infrared shielding performance as a 
glass for en automobile. Therefore, the proportion of the 



area of the second region 1B In the entire Interllner 12 
Is made to be from 1 to 60%, whereby It is possible to 
shield an Infrared light of 1,000 nm and longer wave- 
, length overawlde area of the laminated glass 1 . Further, 

s the light receiving section 33A and the seoond region 
1B are arranged to face each other, whereby Infrared 
data communication will be possible. 
[0034] As described In the foregoing, the laminated 
glass of this embodiment uses an interllner having In- 

'0 frared shielding fine particles incorporated and dis- 
persed therein, whereby an Infrared shielding function 
can be Imparted, Accordingly, the sheet resistance of 
the laminated glass can be made large, and the lami- 
nated glass according to this embodiment has a radio- 

T5 wave transmittance to permit a proper function of vari- 
ous systems or an antenna function for e.g. a radio, TV 
or GPS. Further, the sheet resistance of the glass sheet 
of at least the second region 1B according to this em- 
bodiment Is preferably, for example, at least 20 kft/C\ 

so particularly preferably at least 1 o Mft/Q 

[003S] Now, the present Invention will be described In 
further detail with reference to Examples. However, it 
should be understood that the present Invention is by 
no means restricted to such specific Examples, ' 

& [0036] 1 o g of 3GH (trtettylene glycol bls(2-ethyl bu- 
tyrate)) containing ITO fine particles (particle size; at 
most 0.02 jim) (the amount of ITO fine particles was 
10% by ma8s%), 130 g of usual 3QH and 360 g of a 
PVB (polyvinyl butyrai) resin were prepared respective- 

so ly. Both 3GH were added to the PVB resin, and In a state 
heated to about 70 C C, kneading was carried out by a 
three roll mixer for about 16 minutes to mix them, where- 
by a resin material was obtained. Then, this resin ma- 
terial was formed into a film having a thickness of about 

35 o,a mm by an extruder while maintaining the tempera- 
ture at a level of about 19o Q C and wound up on a roll, 
to obtain a film (a). 

[0097] On the other hand, a film (b) made of a PVB 
ream containing no ITO fine particles (having an szq dye 

40 - added) end having a thickness of 0,3 mm, was pre- 
pared. The films (a) and (b) were, respectively, cut Into 
15 cm X 30 cm and arranged so that the long sides of 
the rectangular shapes were In contact with each other, 
The arranged films (a) and (b) were sandwiched be- 

4C tween two films (a) of 30 cm x 30 cm. As a result, an 
interllner 1 2 having a thickness of 0.9 mm was obtained 
wherein the region consisting of the film (a)/the film (b) 
Ahe film (a) corresponds to the above-mentionep! eec- 
ond region 1B, and the region consisting of the film (a) 

50 /the film (a)/the film (a) corresponds to the above-men- 
tioned flret region 1A. Thus, the first region 1 A has a 
single layer structure by the film (a) having a thickness 
of 0.9 mm, having three films (a) bonded to one another. 
The second region has a three layered structure having 

66 the film (b) Interposed between two films (a). 

[0038] Then, this Interllner was sandwiched between 
two sheets of green colored float glass having a square 
of 30 cm X 30 cm and a thickness of 2.0 mm. Thlssand- 
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wich structure was put Into ah aluminum pack, and an 
absolute pressure of 10 kPa was exerted to this pack to 
deaerate the interior of the pack for 10 minutes, Then, 
the deaerated pack was transferred to an oven of 
120°C, and vacuum pressing was carried out by main- 
taining this temperature for 30 minutes. Then, the sand- 
wich structure tentatively press-bonded by the vacuum 
pressing was put Into an autoclave and subjected to 
thermo-compres^ion bonding under a pressure of 1,3 
M Pa at a temperature of 135*0, to obtain a transparent 
laminated glass, 

10038] With respaotto the laminated glees thus pre- 
pared, the tranemlttance at a wavelength within a range 
of from 300 to 2,100 nm was measured by a spectra* 
photometer (U4000, manufactured by Hitachi, Ltd.), and 
In accordance With JIS R3106, the visible light tranemlt- 
tance Tv and the solar radiation trsnsmittance Te Were 
obtained. As a result, at the second region of the lami- 
nated glass, the visible light tranemlttance Tv was 38%, 
and the solar radiation transmittance Te was S0%< and 
at the first region of the laminated glass, the visible light 
tranemlttance TV was 74%, and the solar radiation trane- 
mlttance Te was 46%i 

[0040] FIG. a ts a graph showing spectral transmit- 
tances of the first and second regions* of the laminated 
glass prepared by the above production method. As Is 
evident from the Figure, the transmittance of an Infrared 
ray having a wavelength of 900 nm of the laminated 
glass was about 26% at the second region and about 
24% atthe firs* region. When oommunloatian by an op- 
tical beacon was carried out by ueinfi 6n Infrared light 
having a wavelength of 900 nm, If the front glass of an 
automobile Is a laminated glass constituted solely by the 
first region 1 A, the Infrared fight entering Into the car will 
be about 5.8 («,24X0,24X100)% of the Infrared light 
initially Irradiated from a roadside anterina, Whereas, In 
the case of the laminated glass 1 shown In Table 1 , hav- 
ing the first region 1 A end the second region 1 B, the 
infrared light entering Into the oar will be about 6.B 
(H0.26X0.26X1 go)% of the Initial Infrared light. • 
"[0041] As Is evident from the foregoing description, 
the laminated glass of the.preseht invention Is capable 
of shielding an Infrared light having a wavelength .of at 
least 1 ,000 nm wh Ich Increases th e Internal temp eratu re* 
of the cer, by the first region aM at the same time, 'ca- 
pable of permitting an Infrared light of abput aso nm use- 
ful for Infrared data communication to pass via the sec- 
ond region. Further, the automobile of the present in- 
vention Is excellent In the heat shielding performance 
and capable of utilizing various services using infrared 
data communication, by employing the above laminated 
glass. 

[0042] The entire disclosure of Japanese Patent Ap- 
pllcatlon-No, 2000-298666 filed on September 29, 2000 
Including specif ioatlon, olalms, drawings and summary 
are Incorporated herein by reference In Its entirety. " 



Claims 

1. A laminated glass comprising a plurality of glass 
sheets laminated one" on another with an InterlineT 

s provided between the respective adjacent" $}lass 
sheets, characterized In that said laminated glass 
f has at least a first region and a second region, as 
viewed from the front, and at the second region, 
said laminated glass has an Infrared tranamlttande 

10 higher than the infrared transmittance atthe first re- 
gion. 

2. The laminated glass according to Claim 1 , wherein 
the visible light transmittance of said laminated 

1* glass atthe second region Is lowerthan the visible 
light transmittance of said laminated glass at the" 
first region, 

3. The laminated glass according to Claim 1 or 2, 
w wherein at the second refiion, said intsrlfner hfle art 

Infrared transmittance higher than the infrared 
transmittance at the first region. 

4. The laminated glass according to any one of Claims 
» 1 to 3, wherein at the first regloh, aeld Inteiilner Is 

made of an Intefliner tnaterla! having Infrared 
shielding fine particles incorporated and dispersed 
therein. 

so B, The laminated glass according to Claim 4, wherein 
the infrared shielding fine particles are made of e> 
' therone selected from tin-doped Indium tifclde- dfflj 
antimony-doped tin oxide. 

»♦»•-. # 

35 e. The laminated glass according tc Claim 4 br 5, 
wherein the Infrared shielding fine particles, have a 
particle size of at most 0.2 p.fn. 

7. The laminated glass according to Claim 4 -or 6, 
*o wherein the InfraYed shielding fine" particles have a 

partiole size of from b.001 to o,is 

8. The laminated glass according to. ahy one 6f Claims 
1 to 7, wherein the trahstaittande bf some or all 6f 

4» Infrared light* In the WaVelengtrt range bf f Horn "BOO 
to 2,000 nm atthe second region, is higher by at 
least 1 % than the tranemlttance in the first regibri. 

9. • The laminated glass according to any orte >of Claims* 
so, 1 to a, wherein the proportion of the- area of the sec- 
ond region of the Interllner to the entire area of the 
interllrier Is from 1 to" 50%. 

10. The laminated glass according to any on& of Claims 
» . 1 to 9, wherein said laminated glads Is a window 

glass for an automobile, 

1 1. The laminated glass according to any orte" df Clalrfls 
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4 to 10, wherein, at the second region, the Interliner 
has a multi-layered structure, and at feast one layer 
of the multi-layered structure Is a layer containing 
substantially no infrared shielding fine particles. 

12. The laminated glass according to Claim 11 , wherein 
the layer containing substantially no Infrared shield" 
Ing fine particles, Is colored. 

13. The laminated glass accordlngto anyone of claims 
4 to 12,' wherein at the second region, the Interllner 

- contains infrared, shielding fine partlolee In an 
amount of not more than 1/1 0 of the proportion 6f 
Infrared shielding fine partlolee of the Interllner at 
the first region. • 



10 



15 



1 4. An automobile provided with the laminated glass as • 
defined In any one of Claims 1 to 13 and an in-ve- 
hlcle device for Infrared 'data communication with 
an external device via the second region. so 



2$ 



so 



do 
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(57) A laminated glass comprising a plurality of 
glass sheets laminated one on another with an interllner 
provided between the respective adjacent glass sheets, 
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a first region and a second region, as viewed from the 



front, and at thesecond region, said laminated glass has 
an Infrared transmittanoe higher than the infrared trans- 
mlttance at the first region. 
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